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Is- DEPARTMENT OF THE ARMY
PHILADLLPHIA DISTRICT. CORPS OF ENGINEERS

CUSTOM HOUSE-2 D & CHESTNUT STREETS

PHILADELPHIA, PENNSYLVANIA 19106

IHEPLY REFER TO

NAPEN-D

Honorable Brendan T. Byrne 
S Wd -0

Governor of New Jersey

Trenton, NJ 08621

Dear Governor Byrne:

Inclosed is the Phase I Inspection Report for Rock Ridge Lake Dam in

Morris County, New Jersey which has been prepared under authorization

of the Dam Inspection Act, Public Law 92-367. A brief assessment of

the dam's condition is given in the front of the report.

&Based on visual inspection, available records, calculations and past

operational pe.for=ance, Rock Ridge Lake Dam, initially listed as a

high hazard potential structure, but reduced to a significant hazard

potential structure, as a result of this inspection, is judged to be

in !' ir overall condition. The dam's spillway is considered

inadec,,ae since 20 percent of the Probable Maximum Flood--PMFl - would

overzop the dam. The spillway is considered "inadequate" instead oi
"seriously inadequate" because dam failure resulting from overtopping

,:* Ud not significantly increase the hazard to loss of life downetrem

from ~te di.rm i, om that which would exist just before overtopping

failure. To int-ure adeq,.acy of the structure, the following actions,

as a minimum, are recommended:

a. The spillway's .dequacy should be determined by a qualified

professional consultant engaged by the owner using more sophisticated

methods, procedures, and studies within six months from the date of

approval of this report. Any remedial measures necessary to insure

the adequacy of the spillway and to prevent overtopping should be

initiated within calendar year 1980. In the interim, a detailed

emergency operation plan and warning system should be promptly

developed. Al3o, during periods of unusually heavy precipitation,

around the clock surveillance should be provided.

b. Within six months from the date of approval of this report,

the owner should ret.in the services of a professional engineer

qualified in the design and inspection of dams to accomplish the

following:
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(1) Design and oversee procedures for removing trees and
brush from the upstream slope, downstream slope and downstream toe

area of the dam.

(2) Investigate the large soft wet area near the west
abutment and design appropriate remedial measures.

(3) Inspect the downstream slope and toe of the dam after the
trees, brush, and debris have been removed.

(4) Design and supervise repairs for the eroded areas on the
upstream slope at the spillway training walls and at two locations
between the spillway and the west abutment.

(5) Design repairs to the concrete spillway apron and areas
of spalling and erosion on the weir and training wall.

(6) Provide a paved surface for the walkway on the dam crest.

(7) Establish grassy vegetation or other protective covering
on the cleared slopes and remaining portions of the crest of the dam.

(8) Investigate the need to install an upstream valve on the
low level outlet pipe to relieve constant pressure in the pipe in the
embankment as it presently exists.

c. Within 30 days from the date of approval of this report, the
owner should carry out the following remedial measures:

(1) Remove 1.iie raft floating against the upstream edge at the
spillway crest.

(2) Check the condition of the dam periodically and monitor
the seepage at the wet areas at the downstream toe until remedial
measures are effected.

d. Within six months from the date of approval of this report,
the owner should carry out the following additionil remedial measures:

(1) Remove the two trees that have fallen into the discharge
channel.

(2) Clear trees and brush on either side of the discharge
channel.

(3) Establiqh a surveillance program for use during and
timmediately following periods of heavy rainfall, and also a warning

program to follow in case of floodflow conditions or imninent dam
failure.
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(4) Engage a professional engineer qualified in the design
and inspection of dams to make a comprehensive technical inspection of

the dam once every two years.

(5) Periodically operate the low level outlet valve to

prevent silting and seizing by rust.

A copy of the report is being furnished to Mr. Dirk C. Hofman, New

Jersey Department of Environmental Protection, the designated State

Office contact for this program. Within five days of the date of this

letter, a copy will also be sent to Congressman .James A. Courter of

the Thirteenth District. Under the provision of the Freedom of

Information Act, the inspection report will be subject to release by

this office, upon request, five days after the date of this letter.

V Additional copies of this report may be obtained from the National
Technical Information Services (NTIS), Springfield, Virginia 22161 at

a reasonable cost. Please allow four to six weeks from the date of

this letter for NTIS to have copies of the report available.

An important aspecL of the Dam Safety Program will be the

implementation of the recommendations made as a result of the

inspection. We accordingly request that we be advised of proposed

It actions taken by the State to implement our recommendations.

Sincerely,

1 Incl OEL . CALLAHAN

As stated / Lieutenant Colonel, Corps of Engineers
Acting District Engineer

Copies furnished: Ac oe Fo -

Dirk C. Hofman, P.E., Deputy Director NTIS C

Division of Water Resources /

N.J. Dept. of Environmental Protection " d

P.O. Box CN029
Trenton, NJ 08625 n-

John O'Dowd, Acting Chief

Bureau of Flood Plain Management

Division of Water Resources .

N.J. Dept. of Environmental ProLection

P.O. Box CN029

Trenton, NJ 08625 I
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ROCK RIDGE LAKE DAM (NJO0178)

CORPS OF ENGINEERS ASSESSMENT OF GENERAL CONDITIONS

This dam was inspected on 17 May 1979 by Anderson-Nichols and Company,
Inc. under contract to the State of New Jersey. The State, under
agreement with the U.S. Army Engineer District, Philadelphia, had this
inspection performed in accordance with the National Dam lIspection

;i Act, Public Law 92-367.

Rock Ridge Lake Dam, initially listed as a high hazard potential

structure, but reduced to a significant hazard potential structure, as
a result of this inspection, is judged to be in fair overall
condition. The dam's spillway is considered inadequate since 20
percent of the Probable Maximum Flood--PMF - would overtop the dam.
The spillway is considered "inadequate" instead of "seriously

P inadequate" becaue dam failure resulting from overtopping would not
significantly increase the hazard to loss of life downstrem from the
dam from that which would exist just before overtopping failure. To
insure adequacy of the structure, the following actions, as a minimum,
are recommended:

a. The spillway's adequacy should be determined by a qualified
professional consultant engaged by the owner using more sophisticated
methods, procedures, and studies within six months from the date of

approval of this report. Any remedial measures necessary to insure
the adequacy of the spillway and to prevent overtopping should be
initiated within calendar year 1980. In the interim, a detailed
emergency operation plan and warning system should be promptly
developed. Also, during p-riads of unusually heavy precipitation,
around the clock surveillance should be provided.

t b. Within six months from the date of approval of tlis report,

the owner should retain the services of a professional engineer
qualified in the design and inspection of dams to accomplish the
following:

(1) Design and oversee procedures for removing trees and

brush from the upstream slope, downstream slope and downstKcam toe
area of the dam.

(2) Investigate the large soft wet area near the west
abutment and design appropriate remedial measures.

(3) Inspect the downstream slope and toe of the dam after the
trees, brush, and debris have been removed.

(4) Design and supervise repairs fox the ,Ioded areas on the
upstream slope at the splI]way training walls and at two locations
between thme spilway and the west abutment.

t



(5) Design repairs to the concrete spillway apron and areas
of spalling and erosion on the weir and training wall.

(6) Provide a paved surface for the walkway on the dam crest.

(7) Establish grassy vegetation or other protective covering
on the cleared slopes and remaining portions of the crest of the dam.

(8) Investigate the need to install an upstream valve on the
low level outlet pipe to relieve constant pressure in the pipe in the
embankment as it presently exists.

c. Within 30 days from the date of approval of this report, the
owner should carry out the following remedial measures:

(1) Remove the raft floating against the upstream edge at the
spillway crest.

(2) Check the condition of the dam periodically and monitor
the seepage at the wet areas at the downstream toe until remedial
measures are effected.

d. Withi, six mornths from the date of approval of this report,
the owner should carry out the following additional remedial measures:

(1) Remove the two trees that have fallen into the discharge
channel.

(2) Clear trees and brush on either side c the discharge
channel.

(3) Establish a surveillance program for use during and
immediately following periods of heavy rainfall, and also a warning
program to follow in case of floodflow conditions or imminent dam
failure.

(4) Engage a professional engineer qualified in the design
and inspection of dams to make a comprehensive technical inspection of
the dam once every two years.

(5) Periodically operate the low level outlet valve to
prevent silting and seizing by rust.

APPROVED: < ,./'f',

,L T. CALLAHAN
/1, ieutenant Colonel, Corps of Engineers

Acting Dist;ict Engineer

DATE: " .. '
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Rock Ridge Lake Dam
ID Number: Fed. ID No. NJ00178
State Located: New Jersey
County Located: Morris
Stream: Denney Brook
River Basin: Passaic
Date of Inspection: May 17, 1979

ASSESSMENT OF GENERAL CONDITIONS

Rock Ridge Lake Dam is about 53 years old and in fair
overall condition. It is small in size and is classified
as Significant Hazard. The crest of the dam shows evidence
of trespassing and is bare of vegetation. Large trees
and brush are growing on the upstream and downstream
slopes of the dam. Extensive erosion has occurred to the
upstream slope next to the training walls on both sides
of the concrete spillway, and in two locations on the
right crest of the dam. A large soft wet area was observed
at the downstream toe near the right abutment. Debris has
been dumped on the downstream slope near the right abutment.
The concrete spillway apron has an open and unsealed expan-
sion joint. Erosion and spalling of the surface of the
spillway is visible. Several drill holes have been made
in the top surface of the spillway apron. The spillway
can pass approximately 20 percent of the PMF and is inade-
quate.

It is recommended that the owner retain the services of a
professional engineer, qualified in the design and con-
struction of dams, to accomplish the following in the
near future: remove trees, their root systems and brush
from the upstream slope, downstream slope, and downstream
toe area of the dam; investigate the soft wet area near
the right abutment of the dam and design and impl~ment
appropriate remedial measures; inspect the downstream
slope and toe of the dam after the trees, brush, and
debris have been removed; design and implement repairs
for the eroded areas on the upstream slope at the spillway
training walls and westerly embankment; conduct a more
detailed hydrologic and hydraulic analysis of the watershed,
dam,and spillway,and design and implement appropriate



mitigating measures to provide adequate discharge capacity;
repair the drill holes, eroded and spalled areas in the apron,
weir, and spillway concrete; provide a paved surface for the
walkway on the dam crest; establish grassy vegetation or other
protective covering on the cleared slopes and remaining portions
f the crest of the dam; and investigate the need to install an

upstream 'valve on the low level outlet pipe to relieve constant
pressure in the pipe in the embankment as it presently exists.

It is further recommended that the owner accomplish the
following tasks as a part of operating and maintenance
procedures: immediately, remove the raft floating against
the upstream edge of the spillway crest; starting immediately,
check the condition of the dam periodically until remedial
measures are effected; starting soon, clear trees from the banks
of the discharge channel and remove the two trees that have
already fallen; in the near future, establish a surveillance
program for use during and immediately following periods of heavy
rainfall, and also a warning program to follow in case of flood-

I flow conditions or imminent dam failure. In addition, the owner
should engage a professional engineer qualified in the design and
inspection of dams to make a comprehensive technical inspection
of the dam once every two years. This should be started in the
near future. Starting soon, the low level outlet valve should
be operated periodically to prevent silting and seizing by rust.

Warren A. Guinan, P.E.
Project Manager
New Jersey No. 16848
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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for
Phase I Investigations. Copies of these guidelines may be
obtained from the Office of Chief of Engineers, Washington,
D.C. 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards
to human life or property. The assessment of the general
condition of the dam is based upon available data and
visual inspections. Detailed investigation, and analyses
involving topographic mapping, subsurface investigations,
testing, and detailed computational evaluations are beyond
the scope of a Phase I investigation; however, the investi-
gation is intended to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of
field conditions at the time of inspection along with data
available to the inspection team. It is important to note
that the condition of a dam depends on numerous and con-
stantly changing internal and external conditions, and
is evolutionary in nature. It would be incorrect to assume
that the present condition of the dam will continue to
represent the condition of the dam at some point in the
future. Only through continued care and inspection can
there be any chance that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. in accordance with the
established Guidelines, the Spillway Test Flood is based
on the estimated "Probable Maximum Flood" for the region
(greatest reasonably possible storm runoff), or fractions
thereof. The test flood provides a measure of relative
spillway capacity and serves as an aid in determining the
need for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general condition and
the downstream damage potential.



PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY INSPECTION PROGRAM

ROCK RIDGE LAKE DAM
U.S. #NJ00178 N.J. #440

SECTION 1
PROJECT INFORmATION

1.1 General

a. Authority. Authority to perform the Phase I Safety
Inspection of Rock Ridge Lake Dam was received from the
State of New Jersey, Department of Environmental Protection,
Division of Water REsources by letter dated 4 April 1979
under Contract No. FPM-39 dated 28 June 1978. This Authority
was given pursuant to the National Dam Inspection Act,
Public Law 92-367 and by agreement between the State and the
U.S. Army Engineer6 District, Philadelphia. The inspection
d. ,cussed herein was performed by Anderson-Nichols &
Company, Inc. on 17 May 1979.

b. Purpose. The purpose of the Phase I Investigation
is to develop an assessment of the general conditions with
respect to the safety of Rock Ridge Lake Dam and appur-
tenances based upon available data and visual inspection,
and determine any need for emergency measures and conclude
if additional studies, investigations and analyses are
necessary and warranted.

1.2 Project Description

a. Description of Dam and Appurtenances. Rock Ridge
Lake Dam is a 10-foot high, 235-foot long earthfill dam,
built around 1926 and rebuilt in 1949. The downstream and
upstream faces have 3H:lV slopes. The 40-foot long free
overflow spillway is near the center of the dam. The crest
of the spillway is capped by a concrete slab. Immediately
downstream of the crest is a sloping spillway apron about
42 feet long. A 12-inch diameter concrete, low level out-
let pipe is located left of center of the spillway and one
foot above the downstream toe. The 2.5' x 2.9' valve box,
located in the center of the spillway apron just downstream
of the 1-foot pier of the service bridge, contains one 12-
inch gate valve. The service bridge is constructed of steel
beams with wooden deck and railing and is set on one concrete
pier. It spans the spillway about one foot upstream of the
spillway crest and about 1.8 feet above the crest. A dirt
path extends along the dam crest from each end of the ser-
vice bridge. Essential features of the dam are given in
Figure 2.



b. Location. The dam is located in Morris County,
New Jersey on Denney Brook, a tributary to the Rockaway
River, approximately 1 mile northwest of Denville. It is
at north latitude 40054.61 and west longitude 740
27.9'. A location map is given in Figure 1.

c. Size Classification. Rock Ridge Lake Dam is
classified as being "small" on the basis of storage at the
dam crest of 174 acre-feet, which is less than 1000 acre-feet,
but more than 50 acre-feet, and on the basis of its height
oflO.2feet, which is less than 40 feet, in accordance with
criteria given in the Recommended Guidelines for Safety
Inspection of Dams.

d. Hazard Classification. Visual inspection of the
downstream area and the breach analysis contained herein
show that failure of Rock Ridge Lake Dam could possibly
lead to the overtopping of Denney Pond Dam downstream and
subsequent overtopping of Florence Avenue, leading to
appreciable but not excessive damage to 2 houses just down-
stream of Florence Avenue. Loss of any lives is unlikely.
Thus Rock Ridge Lake Dam is classified as Significant
Hazard.

e. Ownership. The dam is owned by the Rock Ridge
Community Club, Denville, New Jersey. The President,
Kenneth McQueen, 31 Edgewater Drive, Denville, New Jersey, was
contacted .for information.

f. Purpose of Dam. The lake was originally designed
and is currently used for recreational purposes.

g. Design and Construction History. Little information
was disclosed regarding the original design and construction
of the dam, which took place around 1926. The dam was
repaired and spillway rebuilt in 1949 after a cloudburst
caused failure of the dam in 1947. Plans are on file at
New Jersey Department of Environmental Protection. Little
information was disclosed regarding the reconstruction.

h. Normal Operational Procedures. Rock Ridge Lake Dam
is operated for recreational purposes. The lake level is
lowered every 2 to 3 years to repair docks.

1.3 Pertinent Data

a. Drainage Areas

Drainage Area - .87 square miles (See Appendix 4.)

Normal Water Surface - 17.4 acres (See Appendix 4



b. Discharge at Damsite

Maximum flood at damsite - unknown

Low level outlet at pool elevation - 7 cfs

Ungated total spillway caparity at maximum pool
elevation - 579 cfs

c. Elevation (ft. above MSL)

Top Dam - 523.6 minimum point
525.2 maximum point

Maximum pool-design surcharge ( PMF) - 525.1

Rezreation pool - 521.1

Spillway crest - 521.1

Upstream portal invert low level outlet (from
design plans) - 515.6

Downstream portal invert low level outlet -

514.4

Streambed at centerline of dam - downstream - 513.4

Maximum tailwater (estimated) - 519

d. Reservoir (feet)

Length of maximum pool - 1920

Length of recreation pool - 1800

e. Storage (acre-feet)

Recreation pool - 174

Design surcharge ( PMF) - 251

Top of dam- 218

f. Reservoir Surface (acres)

Top dam - 17.6

Spillway crest - 17.4

g. Dam

Type - earthfill



Length - 235'

Height - 10.2'

Top width - 10+

Side Slopes - Upstream - 3H:lV
Downstream - 3H:lV

Zoning - Clay fill on upstream side of spillway
shown on plans.

Impervious core - none indicated on design plans

Cutoff - 1 foot thick concrete cutoff wall at down-
stream end of spillway indicated on
design plans.

Grout curtain - none indicated on design plans

h. Spillway

Type - free overflow

Length of weir - 40' nominal, 39' effective length

Crest elevation - 521.1

U/S Channel - Rock Ridge Lake

D/S Channel - Denney Pond

i. Regulating Outlets

Type - One 12-inch part concrete and part cast iron
low level outlet pipe.

Length - 72 '+

Access - Concrete housing in center of concrete
spillway apron just downstream of crest.

Regulating facilities - gate valve

4



SECTION 2
ENGINEERING DATA

2.1 Design

No plans, hydraulic, or hydrologic design data for the
original Rock Ridge Lake Dam are available. Plans, hydrau-
lic and hydrologic data for the rebuilt part of the dam and
the spillway are on file at the New Jersey Department of
Environmental Protection. The plans show an earth-filled
dam with a 40-foot long, 12-foot wide spillway, with 4
expansion joints. The spillway apron is shown to extend
for 9 feet downstream of the crest. The valve box with
12-inch gate valve is shown on the plans in the center
of the apron by the downstream edge. The 12-inch diameter
low-level outlet pipe is shown to be cast iron, with an
intake upstream of the spillway and an outlet just below
the gate valve.

2.2 Construction

No recorded data concerning construction of Rock Ridge Lake
Dam were disclosed, Reference data on file with the New
Jersey Department of Environmental Protection indicate

Ithat the dam was repaired and spillway rebuilt in 1949.
The current Rock Ridge Lake Association president stated
that concrete was added to the spillway in 1978 to repair
erosion and undermining.
2.3 Operation

No engineering data pertaining to operation of the dam
were disclosed.

2.4 Evaluation

a. Availability. A search of the New Jersey Depart-
ment of Environmental Protection files, contact with community
officials and contact with the owner revealed a limited
amount of recorded information. All disclosed information
was retrieved.

b. Adequacy. Because of the limited amount of
recorded data available, evaluation of this dam was hasod
primarily on visual observations.

c. Validity. Parts of the recorded ddta reviewed
did not agree with visual observations. Specific discrep-
ancies are discussed in Sections 5.1 a. and 6.1 b.

5



SECTION 3
VISUAL INSPECTION

3.1 Findings

a. Dam. The crest of the dam appears to be used
extensively as a footpath and is bare of vegetation. Large
trees and a heavy cover of brush are growing on both the
upstream and downstream slopes of the dam. Extensive
erosion has occurred on the upstream slope next to the
training walls on each side of the spillway and at two
locations between the spillway and the west abutment.
One large soft wet area was oDserved at the downstream
toe near the right abutment. Brush, stumps, leaves, and
grass clippings whicn have been dumped on the downstream
slope of the dam near the west abutment and a very heavy
growth of rose bushes, brush, and trees on the downstream
slope and at the downstream toe of the dam make it impos-
sible to inspect adequately for evidence of seepage along
the entire length of the dam. A raft was floating against
the upstream edge of the spillway crest.

b. Appurtenant Structures. The concrete spillway
apron has an open and unsealed expansion joint. Several
drill holes have been made in the top surface of the
concrete middle apron of the spillway. The concrete weir
and training wall exhibited evidence of minor spalling
and surface erosion to a maximum depth of 1 inch. The
concrete spillway apron appears to have been recently
extended. The 12-inch low-level outlet pipe and valve
appeared to be in fair condition but were not operated
during the inspection. The service bridge beams and
decking were in good condition.

c. Reservoir Area. The watershed above the dam is
gently sloping and wooded. Slopes adjacent to the reser-
voir appear stable. Some homes and a bathhouse are located
on the shore of the reservoir. No evidence of significant
sedimentation was observed.

d. Downstream Channel. Two trees have blown over
across the channel immediately downstream of the dam.
Many trees overhang the area downstream of the dam.

6



SECTION 4
OPERATIONAL PROCEDURES

4.1 Procedures

No formal operating procedures were disclosed. Water is
lowered every 2 or 3 years for dock maintenance purposes.

4.2 Maintenance of Dam

No formal maintenance procedures for the dam were disclosed.

4.3 Maintenance of Operating Facilities

No formal maintenance procedures for the operating facili-
ties were disclosed.

4.4 Warning System

No description of any warning system was disclosed.

4.5 Evaluation of Operational Adequacy

Because of the lack of operation and maintenance pro-
cedures, the remedial measures described in Section 7.2 b.
should be implemented as prescribed.

7
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SECTION 5
HYDROLOGIC/HYDRAULIC

5.1 Evaluation of Features

a. Design Data. Design spillway capacity was based on
"a 16K storm of 6 hours duration," which produced the maximum
discharge for a 50-year storm. Several other durations were
investigated. The peak inflow of 450 cfs was routed through
the lake to obtain a peak outflow of 266 cfs. In a letter dated
October 17, 1949 to Newell C. Harrison, Engineer for the owner,
from H. T. Critchlow, Director and Chief Engineer for the State
Division of Water Policy and Supply, a minimum freeboard of 2.5
feet is specified for a forty-foot long broad-crested spillway.
Two hydraulic features of the structure did not agree with the
original design plans. A one-foot wide concrete pier supports
the service bridge which spans the spillway, and reduces the
effective weir length to 39 feet and the freeboard to 1.8 feet.
The downstream spillway apron was found to extend downstream
about 42 feet. It appears that several downstream sections have
been added to the spillway apron shown on the plans. The 12-inch
low level pipe is concrete at its outlet. It is believed to be
concrete pipe under the new spillway and is shown in the design
plans to be cast iron pipe at the valve box. Engineering data are
given in Appendix 1.

b. Experience Data. The original dam was overtopped and
breached uring a clou burst on May 25, 1947. The peak inflow
and frequency of the storm were not determined. The breach formed
was about 30 feet wide by 30 feet long. Recorded descriptions
are included in Appendix 1 and state that no significant property
damage occurred. No experience data were disclosed regarding the
current dam and spillway.

c. Visual Observations. No visual evidence was found of
damage to the structure caused by overtopping. At the time of
inspection, water less than one inch deep was passing over the
spillway crest.

d. Overtopping Potential. The hydrologic/hydraulic evalua-
tion of Rock Ridge Lake Dam is based on a spillway design flood
(SDF) equal to one-half the probable maximum flood (PMF) in
accordance with the range of test floods given in the evaluation
guidelines for dams classified Significant Hazard and small in
size. The PMF has been determined by application of the SCS
dimensionless unit hydrograph to a 24-hour PMP storm of 22.5 inches.
Hydrologic computations are given in Appendix 4. The routed half-
PMF peak ischarge for the subject watershed is 2,197 cfs.



The minimum elevation of the dam allows 2.4 feet of depth
in the spillway before overtopping occurs. Under this head,
the spiliway capacity is 579 cfs, which is less than the
required SDF.

Flood routing calculations indicate that Rock Ridge Lake
Dam will be overtopped for four hours to a maximum depth
of 1.5 feet, under half-PMF conditions. >. is estimated
that the dam can pass less than 20 percent of the PDIF with-
out overtopping, thus the spillway is considered inadequate.

Because the dam was initially classified as high hazard
based on visual observation,a breach analysis was performed
to assess the increase in downstream hazard under dam fail-
ure conditions. The results of breach analysis, contained
in Appendix 4, show that the downstream hazard is not in-
creased under dam failure conditions. The inundation at
the potential damage area downstream is such that the hazard
is more appropriately classified as Significant.

e. Drawdown Capacity. If the low level outlet is in
operable condition, it is estimated that the pond can be
drained in approximately 13 days, assuming no significant
inflow. This time period is considered marginal for draining
the resevoir in an emergency situation.

F9
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SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations. The use of thE crest of the
dam as a footpath and the absence of vegetation on the
crest could lead to serious erosion of the dam if not
remedied. If the trees growing on the upstream and down-
stream slopes of the dam blow over and pull out their
roots, or if a tree dies and its roots rot, serious
seepage and erosion problems may result. Erosion of the
upstream slope at the spillway training walls and at two

I, other locations, if allowed to continue, may lead to
breaching of the dam. The large soft wet area near the
west abutment, if uncorrected, could lead to a stability
problem in the future.

Based on the visual inspection alone it is not possible
to determine the physical properties of the foundation soil
or the character of the interior of the cross section.
Therefore, it is not possible to evaluate the factor of
safety of the dam against slope failure. The open and
unsealed joint and the open drill holes in the spillway
apron could lead to rapid deterioration and undermining
of the concrete in the apron.

b. Design and Construction Data. A drawing dated
1950 indicates that the existing cross section of the dam
consisted principally of a sand and gravel fill and an
upstream slope of "riprap over clay." A concrete cutoff
wall is shown to be under the concrete spillway apron
several feet downstream from the downstream edge of the
crest of the dam. No riprap was found on the upstream
face of the dam during the inspection.

c. Operating Records. An inspection report dated
June 2, 1947 indicates that "on Sunday night, May 25, a
severe cloud-burst occurred in this section of Morris County,
resulting in the overtopping of the dam and washing out a
section of the dam about 30 feet wide."

d. Post-Construction Changes. After the May 25, 1947
breach the dam was reconstructed based on design data
included in Appendix 1.

e. Seismic Stability. Rock Ridge Lake Dam is located
in Seismic Zone 1 and in accordance with the recommended
Phase I guidelines does not warrant seismic analysis.

10



SECTION 7
ASSESSMENT, RECOMMENDATIONS/REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition. Rock Ridge Lake Dam is 53 years old
and in fair condition.

b. Adequacy of Information. The information available
is such that the assessment of the dam must be based pri-
marily on the results of the visual inspection.

c. Urgency. The recommendations made in 7.2 a. and
the operating and maintenance procedures 7.2 c. should be
implemented by the owner as prescribed below.

d. Necessity for Additional Information. The dam

should be inspected again after the trees, brush, and
debris have been removed from the downstream slope and
downstream toe area. The information available from the
present visual inspection is adequate to identify the
potential problems that are listed in Sections 5 and 6.
These problems will require the attention of a professiona.
engineer who will have to make additional engineering
studies to design or specify remedial measures to rectify
the problems. If left unattended, the problems could lead
to instability of the structure.

7.2 Recommendations/Remedial Measures

a. Recommendations. The owner should retain the
services of a professional engineer qualified jn the
design and inspection of dams to accomplish the following
in the near future:

(1) Design and oversee procedures for removing
trees and brush from the upstream slope, downstream slope
and downstream toe area of the dam.

(2) Investigate the large soft wet area near the
west abutment and design appropriate remedial measures.

(3) Inspect the downstream slope and toe of the
dam after the trees, brush, and debris have been removed.

(4) Design and supervise repairs for the eroded
areas on the upstream slope at the spillway training walls
and at two locations between the spillway and the west
abutment.

ii.



(5) Conduct a more detailed hydrologic and hydraulic
analysis of the spillway to determine the need and type of
remedial measures necessary.

(6) Design repairs to the concrete spillway apron
and areas of spalling and erosion on the weir and training
wall.

(7) Provide a paved surface for the walkway on the
dam crest.

(8) Establish grassy vegetation or other protec-
tive covering on the cleared slopes and remaining portions
c2 the crest of the dam.

Svav n(9) Investigate the need to install an upstream
valve on the low level outlet pipe to relieve constant pressure
.in the pipe in the embankment as it presently exists.

b. Operating and Maintenance Procedures. The owner
should:

(1) Remove the raft floating against the upstream
edge at the spillway crest. This should be done immediately.

(2) Check the condition of the dam periodically
and monitor the seepage at the wet area at the downstream
toe until remedial measures are effected. This should be
started immediately.

(3) Remove the two trees that have fallen into the
discharge channel. This should be done soon.

(4) Clear trees and brush on either side of the
discharge channel. This should be done soon.

(5) Establish a surveillance program for use during
and immediately following periods of heavy rainfall, and also
a warning program to follow in case of floodflow conditions
or imminent dam failure. This should be done in the near
future.

(6) Engage a professional engineer qualified in
the design and inspection of dams to make a comprehensive
technical inspection of the dam once every two years. This
should be started in the near future.

(7) Periodically operate the low level outlet valve
to prevent silting and seizing by rust. This should be
started soon.

12
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X, Dam Appikatift

- - REPORT ON DAM APPLICATION

~~/Ma 'b~ofNewreey.

dc W111 Wisto Usk RU llase and10 1e-i to

: '*noim. Di"* 61% for4 ap v at P- &Wi fo a i oas sU ta&

-Nl~ -V
ROkTP a 0' M/M1brahO "a Roskalyive

llas been C. Wltt 1eiNorntaoe pet wore'ikeer.

PRflWCIPAL FEATURES

14catim 25... Site IpddC2& OC

* Purpose of damn Sur colony ' ngth of dam 175t feet

Dralmn area 0.84" sq. mi. mlewtii of &lW line 9m.o ONUMfi0d, .

Ara of Lake *2O.5. act"e Capacity of lake 16k X&. gzbs

* ': 7 Typ of damn Earth osbankmst Top width 12 et

v UptWrf eloPe Pal' Downstream slope 221

9Foundation material Uskaow Mtax height 8.5tfe

Vyp of %piliwe Concrete broad-oreted voir. C a/ Lewgh of Spillway 40' feet

X.3 head on stiaP1 I .~~ q5 feet with i~5-toot trsboard

Spowar capacity 266 Pee. ft.= Itl see. ft per Pq. rm. ("q. rev~rs e )

E misted maximum flood flow. inflow vftk - L-50 see. It. per sq. mi. ft-i. ie w l.)

Outlets rtiier than spillway ir* CWe pipe and gate valve

D'ak- VgsIo ~by Selell C. Harrison, EnCir*.er. Lense Yo. 766

It has been~ found that the site for the dam is suitable and the 14ans adequate to ewrnue
6e4 cesstrurtion of a structure which wll not be a menace to life or propert . It is tbeotfw*

'Vwwcad that thz plans be approred and that a per.it be I!'cued. ubjevt. howevr, wo
* fdkwing ter. nid conditions:-

( * 1. That this peruit dies not give any prlNrty rights. t!thtr in MuAI estate or Vnateda3,
ae mrWu cxdeuulve pridloges; Mether "oe it authuri.e' any injury to private propcriy wekk
%wSlon Qf private ,Wmts, nor any Infringeme.nt of Fierod. State or laeI1w* oj Mriwua. Wo '
don it waive tb# obtzin,4 e o-r AWC Wh~ls eu t c cc -s

I"A
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VrATK F MM MY le

~. . ODPARTMENT OF' CONSC-RVATION ECjO.t fEYELt
* :7 D~MSMO OF WATE POLICY AN" $UPPLY .

DAM APPLICATION No_____

APPUCATION FOR PERMI ORCONSMUCTON
4 >.,;,,,OR REPAIR. OF D)AM. .

4 ~ -~fl1a. ~New Jersey

i"44

,A To the Division of ~~ater Policy and Supply,,.,.'

CGcntlcrncn.
~. n I~~lliacewihthe pro,0ions of 'rille K8 Chapter 4. Rcvisc4 Statutes

E~~~~t ~ ~ ~ ~ -W*l AUM" ,a.a. ~r....~k£4 'Ity. 1arwal. Jr@M or C.m. atI-a %bkhk %III bW JU.. f .1 01-. Akf

Y.hereby nzvk, aipplication for thc appro-Al of drawings and for the issuance of a permit to

Cow cetract (rconstruct. repauir) a 'dam known as . ... . ff...WM ....... ..
4U, Meft - f f

acos... qc4anqyn .....................- in .....Ngrs.......... - Cuntv. New JcrteY.

at a poinit......~c.le.onar.1s.eue-Rot~T nc~.LI1

for the purpose of l91..14*.f1 ............................
tumn via" &@ 0qI .1; II. 1%* 1 .few h&&

in accordaince with the following information and with the complvte secificatons and

drawings filed with this application an~tI n.-il pa~rt hereof, as follows:

Arcs t of surfaft 3. . - .-... - Week-

CAPACKtY of sjufway at 2 ...... heed.s 6 4 t~~,t We WC

11 h *Ctwer of the foundation moaterial i.(t ML.Ob&MthU.C&.Ldf bt M-~AtXIA& .1.~N

AsAi4it4t
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mi r"uy"
MY= =0 ?a I COGT

On~~~~~ Ma'q197Iseto a vde ftesb~ A41 op

with Kr L..hlesPeieto.o okRd on yCu.M

boardsZIZ W. The1 normal wtrlvlacodnto .Ble. . lasbe

taint.1no notover6 i the bor the toen of the sammTe draib. are

Ide s e top. The pfrony eofite ofm vatp coete sltei andf

toidetewi othes oc theighatrenf of the Hoee ito asosirAo fat

b oas. he nonght leve25. aoern tlo-rs oco. eler this alaseer.Ir
* zion ofi Moti Count6yineslbelowI the otopof g the dr.the dmandshing ^,I

iut )aqu ils.cteiron of the dr maou c0fotoie.Thihl led scion ans

dpoximstrely3 fe if from the danceay LT. Hooe advisedyovrgow thatitwsifixl

tol dthre he act wie Inat ofthe dime oehe ludt ust Astnthe t

in thnday$ aih Ibyde 25a at ewerkl=Yin&utht oill-red in pathisse

tion of UMorns woeiy.resuein Inmo upth rto i of the defo adthin

allu 6h ft anads were bin& atde tae the ofil tae beldplac. Atte in

tetion is to back up the nowe till with a "bickstop" of rocks.

1-6
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tOPKtrN to tidts duo in order that the lake can be• restored for the ms

ISOe e Z for", the w* va riot orlorr stopped but permtted to

Pro e acordin to proecet placensu bject to confirmtion from this of-

and Is apparet that no daag .n*sut~d from the failure or thl dx

Theonly house adjacent to the flood plain of the stream Is the rosidmenc

of Fe lB=n t he northerly old@ of Xt-norldSin Road a d west of the

stream. Mr. Fen assured the writer that ho damage was done to his pro per-

'": t. Th bridge8 over Diamond Spring Rov.d at this point Is 20 feet Mt+.W#Je

wivth a clear opening; of 4 feet ab o present vatr le and thr undw-

ceaorance ofe the bridge. Mr. HEm stated that the Sunay night flood rose

I( to within 3 inches of the undorolea-anoe of" the bridge. It Is reported

-~ I

Oatt Cedar Lke dam was also overtopped but Vat no &cge ws dte.

We*It. It ios ro nded that permission be grented for the tw 5rr.

restoretio e o the dam as outlied aboye. cc oD-ditio aAt twa club wi l

ipoodiatel engage at ,-reer to prepar drawings for perxrtoat ro tso-

tim of he da with adequate cutoffe all sn the now fill and adequate

overilow spalway capacity satisfatory to rhis Dvisil. otis. Mr. Boller

and or. aise agreed to do. Copies lain o the m booklet ud applition

black wre loft ith kro Boller.

t on, Xri . i d pr R . o C. f t we

wih u l ea pnn f sfe b~ p2een 19te7 leveli nd l dr
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. .. , . . . . ....... ,.... . .. ......... 1. ,-,-.•

". I,.

. , ', . ." . .

. / -STARRETT COMPANY c
* GCERAL COXTRuCTORS AcD BkILDeRs

2' +14 MIADISON AVZNLvu

~1 )

q. .VAMA"NBW Ylvto 2,.Y.

Q',0f ,gineorp Division of Wate,* Polloy umsaltoe
. , Th.o rD paertthot of O ort Derme tp -

98 West State Street#
&&WHWVon* 1OVO94-

R.eAnoth D&U at Rocky Ridge likep

Zvi.:11)n14"7-' moornng May 2 1u47 at9 of the A.K o
D Onotrainine the water of Rocky Ridg"

. rsulted in the followings

,~ 1he lost of oh-O nead or watex'e
24A portion at tho Dan roughly -0o wide and 301-0 to ng

"- ... Washed out*

The following method wil be used to repair tbs break&
A - l.On the Late side sand bags will be placed in such a

nanner as to form a base 61-0 wide and graduating to the
'- top at the new til the full width of the out*

2.O' the rer side at the D=#e a baokstop of rocks lo0-0* widepthe full width of the out will bo used to hold In
V the fill which will omist of clay and earth,?hbe crt

- aof the new fill will be kept approximaely 2 to 3 foot
abmv hi~h water nircTha full depth of the now till
In a horizronta~l direotion will be about 501-09

The repair job idl start under my supervision at oxwo
and unless other instructions are received fo you the

-..~ work will be done as outlinod.

h.: Very truly yrurus,

:" :," " Ae5t. 8t

Box IN 0
4 D enville$ ,.

1-8
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APPENDIX 2

I CHECK LIST

VISALINSPEtCTION

ROCK RIDGE LAKE DAM
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CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA

ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: .87 square miles; wooded

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 521.1 (174 acre-feet)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): 523.6 (215 acre-feet)

ELEVATION MAXIMUM DESIGN POOL: 524.7

ELEVATION TOP DAM: Low pt. 523.6, High pt. 525.2

CREST: free overflow concrete spillway

a. Elevation 521.1

b. Type concrete weir

C. Width 10'

d. Length 39'

e. Location Spillover approximate center of dam

f. Number and Type of Gates none

OUTLET WORKS: low-level outlet pipe

a. Type gate valve, part 12" CIP and part 12" concrete pipe
b . Location left of center of spillway

c. Entrance Inverts 515.6 (estimated)

d. Exit Inverts 514.4

e. Emergency Draindown Facilities none

HYDROMETEORLOGICAL£ GAGES: none

a. Type

b. Location

c. Records

MAXIMUM NON-DAMAGING DISCHARGE: 579 cfs

2-13



APPENDIX 3

PHOTOGRAPHS

ROCK RIDGE LAKE DAM
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APPENDIX 4

HYDROLOGIC COMPUTATIONS

ROCK RIDGE LAKE DAM
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